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Short Summary 
 
To date a proliferation of sustainability claims in architecture is noticed with a main focus on energy 
during the use stage of buildings. Although this is highly relevant, a more comprehensive life cycle 
approach is needed to support decision making in order not to overlook relevant environmental 
burdens such as respiratory effects and land use. As a base for addressing the current confusion in 
the market, the Product Environmental Footprint (PEF) was developed and has recently been 
adopted by the European Commission. This method provides specific guidance for comprehensive, 
robust and consistent environmental assessment of products. It is based on four main principles: (1) 
multi-criteria, (2) life cycle thinking, (3) consistency and (4) ensuring maximally physically 
representative modeling. This paper presents the PEF in the specific context of buildings. 
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Extended abstract 
 
Although the construction sector contributes to socioeconomic development, it also induces 
important environmental impacts due to its energy consumption, solid waste generation, global 
greenhouse gas emissions, adverse health effects, environmental damage, resource depletion and 
land use [1], [2]. It is thus a relevant sector for reducing its environmental impact and hence an 
increased interest in sustainable building is noticed in the last decades. In this context, there is a 
proliferation of sustainability claims of buildings to date with a major focus on energy and related 
CO2 and on the building use stage. By limiting the focus to a single environmental impact and/or a 
single life cycle stage, there is however a potential risk of burden shifting to other impact categories 
and/or other life cycle stages [1], [3]. In a response to that, more holistic evaluation methods have 
appeared such as the Leadership in Energy and Environmental Design (LEED) rating system [4], 
the BRE Environmental Assessment Method (BREEAM) [5] and the German Sustainable Building 
Council (DGNB) [6] system. These methods are more holistic because they include other life cycle 
stages than the use stage and consider other impacts in addition to global warming (multi-criteria).  
 
Although methods such as LEED, BREEAM and the DGNB system have clearly their strengths in 
terms of comprehensiveness and awareness raising, they also show some weaknesses. They 
consist of a subjective weighting of credits assigned to a list of measures, covering different issues 
such as energy use, material choice and water efficiency; and are thus rating-based methods (also 
referred to as qualitative methods). The most important need for improvement identified is the 
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consistency and rigidness of the methods for the determination of the environmental benefits 
assigned to each building measure and the relative importance of each of the measures. A more 
consistent and comprehensive Life Cycle Assessment (LCA) based (quantitative) method is hence 
recommended. Consistency over the different building types, but also over the different EU 
Member States would be beneficial in terms of transparency and comparability. It would moreover 
be advantageous for the assessors to have a consistent method in different building locations in 
terms of time and money. The Product Environmental Footprint (PEF) method exactly aims at 
providing such a consistent, LCA based, clear and actionable guidance. The PEF method has 
been developed by the Joint Research Centre (JRC) of the European Commission (EC) in close 
cooperation with the Directorate General for the Environment (DG ENV). It was recently published 
as an annex of the recommendation linked to the Communication “Building the Single Market for 
Green Products - Facilitating better information on the environmental performance of products and 
organisations” [7], [8]. The aim of the PEF is to bring comparable and reliable environmental 
information in order to build confidence and to provide the basis for addressing the current 
confusion of sustainability claims which is not only noticed in the building sector.  
 
The PEF method is an LCA based method to calculate the environmental performance of a product 
with the overarching purpose of seeking to reduce its environmental impacts taking into account 
supply chain activities (from extraction of raw materials, through production and use, to final waste 
management). The PEF method provides guidance for modelling the environmental impact of the 
flows of material, energy and the emissions and waste streams throughout a product’s life cycle. 
The PEF Guide has a high level of prescriptiveness and hence a low level of flexibility. This is seen 
as essential in order to obtain consistent and comparable results. The PEF Guide provides for 
example strict guidelines regarding the data quality, allocation, EoL allocation, cut-off, impact 
assessment, biogenic carbon removals and emissions, temporary carbon storage and 
nomenclature. The PEF method is comprehensive and includes 14 impact categories, prescribing 
the midpoint models, related indicators and characterisation factors to be used. This is in contrast 
with many other currently available footprinting methods which in general allow the user to choose 
out of a range of possibilities and focus on a single impact category.  
 
The next step forward consists of developing Product Environmental Footprint Category Rules 
(PEFCRs) for buildings and construction products in order to increase consistency, reproducibility, 
relevance and comparability of their assessment. PEFCRs should moreover reduce the time and 
efforts needed to conduct a PEF study by limiting the scope in terms of relevant processes/life 
cycle stages and environmental impact categories. An alignment with the CEN standard EN15804 
should be envisaged when developing PEFCRs of construction products. 
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